Atrial natriuretic peptides cleaved by endopeptidase are inactive in conscious spontaneously hypertensive rats.
The dose-related natriuretic and depressor responses to atrial natriuretic peptides (ANP) 99-126, 103-126 and 103-123 were determined in unanesthetized spontaneously hypertensive rats (SHR) and were compared to the activities of their Cys105-Phe106 ring-opened metabolites. These metabolites were previously identified as the major initial products formed by incubation of the intact peptides with neutral endopeptidase (NEP). The areas over the curves (AOC) of the depressor responses to the intact peptides were dose-related and, at 30 nmole/kg, iv were greatest for ANP 99-126 and 103-126 (833 +/- 241 and 1157 +/- 221 mm Hg x min). Thirty nmole/kg of ANP 103-123, a possible product of NEP cleavage of ANP 103-126, produced a lesser AOC (442 +/- 152 mm Hg x min) than did either of the longer peptides. The AOC responses to 100 nmole/kg of the ring-opened metabolites of ANP 99-126, 103-126 and 103-123 (105 +/- 80, 153 +/- 43 and 148 +/- 64 mm Hg x min) were not significantly different from the effect of vehicle treatment (84 +/- 23 mm Hg x min). Although the natriuretic responses to increasing doses of the intact peptides did not occur in a linear fashion, sodium excretion was maximally elevated by 24 +/- 4, 16 +/- 3 and 10 +/- 3 microEq/kg/min by 3 nmole/kg of ANP 99-126, 30 nmole/kg of ANP 103-126 and 10 nmole/kg of ANP 103-123, respectively. In contrast, the natriuretic responses to 100 nmole/kg of the ring-opened metabolites of ANP 99-126, 103-126 and 103-123 (1 +/- 0, 5 +/- 2 and 2 +/- 1 microEq/kg/min, respectively) were not significantly different from the response to vehicle treatment (3 +/- 1 microEq/kg/min). In conclusion, three ring-opened products of NEP cleavage of ANP 99-126, 103-126 and 103-123 were inactive in conscious SHR.